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[57] ABSTRACT 

An improved attachment coupling means for use in at- 
taching a variety of tool heads to a common power 
unit is provided in which a spring biasing means is util- 
ized to draw the head and the power unit together 
when the coupling is made. In addition, flat surfaces 
are provided at the abutment point so that the spring 
biasing maintains the head in proper alignment with 
the drive unit Axial and radial piloting surfaces are 
provided for both the stationary and rotary parts of 
the attachment 

17 Claims^ 6 Drawing Figures 
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ATTACHMENT COUPUNG FOR POWER TOOL HG. 6 is a cross sectional view taken along the lines 

The present invention is directed to a power driver 6 — 6 in FIG. 5. 

adapted for use with a variety of heads and specifically FIG, 1 is an overall view of a power tool comprising a 

relates to an improved means for attaching a variety of drive unit 10 and an attached drilling unit 11 . The drive 
tool heads to the driver unit. 5 unit may include a motor housing 12, a handle 13 a 

Power tools which include common driving units trigger switch 14 for applying power from a cord set 15 

with a vanety of detachable and interchangeable heads to a motor located within the motor housing 12. A gear 

present the need for a quickly and easUy operated at- case 16 contains an appropriate set of speed reducing 

tachment coupling. However, in order to assure accu- geais and the front end 17 of the housing includes a 

racy m the positioning of the ftinctional parts of the 10 j^^g ^^^^ supports the output shaft of the 

detachable members, it is necessary that the at- drive unit. The front end 17 also supports the coupling 

tachment couphng provide a very precise and very sta- assembly to which the attachment 11 is assembled. The 

ble alignment between the detachable head and the attachment 11 includes a separate coupling member 18 

power umt. It is the purpose of the present invention to ^^d, by way of example, a chuck 19 which is used to 

provide an improved attachment coupling means which provide an output through driU bit 20 

meets these requirements^ PJG. 2 iUustrates the drive unit portion of the 

Accordmgjy, it is an object of the present mvention coupling assembly. Specifically, the front end portion 

toprovideanewandimprovedattachmentcouphngar- 17 ^f the drive unit housing supports an axial Noting 

rangementfordetachablepowertool units. ^^^^ ^ p^ting surface 22. A cup ll 

im^T^vt".^:^^^^ formsthefemaleportionofthecouplingassembly^^^^ 

unproved attachment couphng means which provides 23 includes a pair of severed, resLnt fingers 24 

We h^d """"""^'^^ ^^^^ P^^^^^ ^-^y bent tabs, one of 

Afurtherobjectofthisinventionisthcprovisionofa "^^^^l^^:^^^ 

simple, inexpensive attachment means for a power tool ^^l!^?' 1"^^ ^'A*. ^ ^^^^ ^ "^^T 

drive unit panded and the cup is fitted over the front end untU the 

It is also an object of this invention to provide a sim- ^l^'i^ ^"^f '^""^^ ^ 

pie, easUy operated attachment coupling means for a ^ l^'^P ^ *^ ^°"^^8 ^'^ ^ ^ 

power tool drive unit. manner which prevents rotation thereof but, subject to 

Further objects and advantages of this invention will biasing force of the fingers 24, permits a 

become apparent as the description and iUustration amount of axial movement between the cup and 

thereof proceed. *® ^® ^^P 23 also includes a pluirality of 

Briefly, in accord with one embodiment of this inven- ramp-shaped teeth 27 within its leading edge. The tabs 

tion, an improved attachment coupling means for use 35 ^ ^ ^^^^ ^ bearing block within the 

in attaching a variety of tool heads to a common power housing 17. 

unit is provided in which a spring biasing means is util- ™* ^ *® attachment 1 1 juxtaposed with 
ized to draw the head and the power unit together when ^^^^ assembly therewith. The at- 
the coupling is made. In addition, flat surfaces are pro- chment unit includes a chuck 19, which is representa- 
vided at the abutment point so that the spring biasing 40 of a wide variety of other attachment heads which 
maintains the head in proper alignment with the drive ^ substituted therefor, and a male coupling 
unit. Axial and radial piloting surfaces are provided for member 18. The end of the male coupling member 18 
both the stationary and rotary parts of the attachment. which is adjacent the drive unit includes a plurality of 
In a specific embodiment, a coupling member is at- ^"^s 28 formed on a part of the attachment 29 which 
tached to the drive unit by means of springs, and ramp- 45 ^e spaced to interfit with the teeth 27 on the female 
shaped coupling teeth are provided on either the coupling member 23. When the attachment 11 is in- 
coupling member or the head so that, when matching serted and rotated within the cup 23, the lugs 28; en- 
teeth on the other part of the coupling are engaged and S^^e with and are pressed inwardly by the ramp shape 
rotated, the ramp causes the coupling member to be of the teeth 27. 

drawn away from the drive unit. Thus, the spring force ^® attachment coupling assembly also includes a 

produces a bias of the coupling member and the head piloting member 30 which is provided with piloting sur- 

toward the drive unit, insuring a stable and precise *aces 31 and 32, arranged to meet the piloting surfaces 

alignment 21 and 22 on the front end 17 of the drive unit as the 

In the drawings: lugs 28 enter the spaces between the teeth 27. In this 

FIG. 1 is a side elevation of a drive unit in accord manner, the surfaces 21—31 and. 22— 32 insure, proper 

with the present invention having a drill chuck at- axial alignment and concentricity of the attachment 

tachment mounted thereon; relative to the drive unit. The precision and stability of 

FIG. 2 is a side elevation of the forward end of the this alignment is insured by the function of the spring 

drive unit and of the coupling member in accord with fingers 24. Specifically, as the attachment is rotated so 
this invention; ^ that the lugs 28 engage ramp teeth 27. the camming ac- 

FIG, 3 is a side elevation of the drill chuck head tion of the ramp teeth produces a force tending to pull 

ready for insertion into the coupling member of this in- the cup 23 and the attachment 11 together. Since the 

vention; attachment is already engaged with and located by the 

no. 4 is an end view ofthe chuck attachment taken piloting surfaces 21 and 22. tiie axial movement 

^^^V^^ J""^ "^"^ generated by Uie ramp is taken up in tiie spring fingers 

FIG. 5 IS an end view ofthe drive unit and coupling 24 and the cup 23 is moved forward toward tiie at- 

member taken along the line 5-5 in HG. 3; and tachment. Since the spring fingers are engaged via tabs 
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.25 with the drive unit housing, the realience of the fin- serted* a leading edge of the lug-carrying member 29 
gers 24 produces a clamping force tending to draw the encounters a tapered edge 45 on button 40, thus mov- 
drive unit housing and the attachment into tight en- ing it inwardly into a slot 46 in piloting surface 22. The 
gagement. Thus» in contrast to previous attachment as- attachment may then be rotated imtil a slot 47 in 
semblies which have utilized ramp teeth and other rota- 5 member 29 registers with the lock button at which 
tionally actuated coupling assemWes to produce a point the button snaps outwardly into locking engage- 
force which presses the attachment forwardly against a ment with the edges of slot 47. To release tiie at- 
ramp tooth or some other outboard surface, the struc- tachment, the operator merely depresses the button 40. 
ture just described produces a fOTce tending to draw While a specific embodiment of this invention has 
the drive unit and the attachment into tighter engage- been shown and described for purposes of illustration, 
ment and specifically, draws a flat piloting surface 31 it will be (dear to those skilled in the art that many 
on the attachment into tight engagement with a flat changes and modifications thereof actually fall within 
piloting surface 21 on the drive unit. This enables the the purview of this invention. For example, the essence 
coupling of these members to be very precise and very of the coupling assembly lies in the provision of a 
stable; at the same time, the coupling assembly is very spring-retained coupling part at any point along the 
simple to operate since it requires only insertion and path of holding forces between the drive unit and the 
relative twisting of the two imits. attachment The specific arrangement of a cup and 
FIGS. 4 and 5, respectively, are end views of the at- spring fingers forms a preferred embodiment of this in- 
tachment and of the drive unit. In addition to the parts 20 vention since it is a particularly simple and easily manu- 
of the assembly previously described, FIG. 4 illustrates fiactured assembly. However, other arrangements utiliz- 
a socket for the drive shaft extending for the drive unit. ing the concept of the ramp teeth producing a bias in a 
The socket includes a first-encountered hexagonal por- spring member which then functions to draw the at- 
tion 33 and a second, circular t>ortion 34 which is sub- tachment tightly to the drive unit would also Ml within 
stantially within the attachment. As shown in FIG. 5, 25 the sfMrit of the present invention. In addition, it is 
the drive shaft extending from the drive unit includes noted that providon may be made for providing multi- 
an outboard, circular portion 35, also shown in FIGS. 2 pie, axially-displaced piloting surfaces and correspond- 
and 3 and a hexagonal portion 36 which, in the views of ing multiple-level lug and teeth structures, as described 
. FIGS. 2 and 3, is within the front end 17. When the at- in my co-pending application, Ser. No. 7,139, assigned 
tachment is assembled to the drive unit, the extended 30 ^ assignee of this invention, without departing 
circular shaft 35 enters the circular aperture 34 and from the broad concept of the present invention. Ac- 
provides an extended radial piloting surface for the cordingly, it is intended that the appended claims cover 
rotating parts while a positive drive coupling is pro- all such changes and modifications as may fall within 
vided by the engagement of the hexagonal shaft portion the true spirit and scope of this invention. 
36 within the hexagonal aperture 33. This coupling of I claim: 

the driving and driven members increases the precision 1. A power tool assembly including a ppwer unit and 

and stability of the alignment of the functioning parts. a tool attachment arranged to be coupled thereto in 

Axial piloting is preferably provided by the abutment of driven relationship comprising 

the end surfeice 37 of the hexagonal socket against the complementary sets of bayonet teeth respectively 

bearing 38. mounted on said power unit and said attachment 

A particular benefit provided by this invention arises for insertion of one of said sets into the other of 

direcdy fi-om this arrangement of piloting surfaces. said sets £md for relative rotation of said sets into 

Specifically, because of the positive engagement of the an interlocking position to couple said unit and 

piloting surfaces of the attachment with the piloting 45 said attachment; 

surfaces of the drive unit, and the positive engagement said power imit and said attachment each having 

force applied by the spring means, the need for a bear- matching piloting surfaces for aligning said at- 

ing surface in the attachment is eliminated. When the tachment with said power unit upon insertion and 

attachment is separated from the drive unit, the parts rotation of said sets; and 

thereof may feel somewhat loose due to the existence 50 spring means coupling at least one of said sets to one 

of a small clearance between the rotary member, for of said power unit and said attachment for biassing 

example chuck 19, and the stationary parts such as cup said power unit and said attachment into tight en- 

18, lug-member 29 and piloting member 30. When the gagement on said piloting surfaces upon insertion 

attachment is assembled to the drive unit, the pilotiiig and rotation of said sets into said interlocking posi- 

arrangement provided by this invention is sufficient to tion whereby precise alignment of said power unit 

accurately maintain these parts in a slighUy spaced and said attachment is maintained, 

position so that no bearing surface is required. Thus, 2. A power tool assembly as claimed in claim 1 

the cost of the tmit to the consumer is reduced due to wherein said power unit includes a rotary drive means 

the elimination of the additional bearing in the at- and said attachment includes a rotary driven means, 
tachment which has previously been required. ^ said drive mearis and said driven means being coupled 

In order to secure the attachment in it fixed, opera- along an axis of rotation when said attachment is cou- 

tive position, a lock button 40 is also provided in a slot pled to said power unit, 

41 in the front end 17 of the drive unit housing. As 3. A power tool assembly as claimed in claim 2 

shown in FIG. 5, the lock bunon is trapped in its slot by wherein said piloting surfaces so position said at- 

shoulders 42 which engage the edges of an opening 43 tachment and said rotary means that said driven means 

in the attachment-securing cup. The button is biassed is spaced from the stationary parts of said attachment 

outwardly by a spring 44. When an attachment is in- and no bearing surface is required therein. 
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4. A power tool assembly as claimed in claim 2 
wherein said matching piloting surfaces include a non- 
rotating surface on said power unit and a non-rotating 
surface on said attachment, each of said surfaces being 
in a plane perpendicular to said axis. 5 

5. A power tool assembly as claimed in claim 4 
wherein said spring means exerts a force in a direction 
parallel to said axis. 

6. A power tool assembly as claimed in claim 5 
wherein a coupling member is provided on one of said 10 
power unit and said attachment, said coupling member 
being engaged therewith by said spring means; and 
wherein one of said sets of teeth is mounted on said 
coupling member. 

7. A power tool assembly as claimed in claim 6 15 
wherein said teeth in at least one of said sets include a 
ramp surface of increasing height so that, upon inser- 
tion and rotation of said sets, said coupling member 
moves against said spring means toward said other of 
said power unit and said attachment whereby said 20 
spring means exerts a force drawing said piloting sur- 
faces into tight engagement. 

8. A power tool assembly as claimed in claim 7. 
wherein said coupling member is mounted on said 
power unit and wherein said ramp surface is provided 25 
on the teeth on said coupling member. 

9. A power tool assembly as claimed in claim 4 
wherein said piloting surfaces further include non- 
rotating radially-abutting surfaces on each of said 
power unit and said attachment. 30 

10. A power tool assembly as claimed in claim 9 
wherein said piloting surfaces further include axially- 
abutting rotary surfaces on said power unit and said at- 
tachment. 

11. A power tool assembly as claimed in claim 10 
wherein said piloting surfaces further include radially- 
abutting rotary surfaces on said power unit and said at- 
tachment. 

12. A power tool assembly as cldmed in claim 11 
wherein said piloting surfaces so position said at- 40 
tachment and said rotary means that said driven means 
is spaced from the stationary parts of said attachment 
and no bearing surface is required therein. 

13. A power tool assembly as claimed in claim 1 
wherein said teeth in at least one of said sets are pro- 45 
vided wiUi a ramp surface, said surface producing a 
bias in said spring means upon said rotation of said 
teeth whereby said power unit and said attachment are 
drawn together by said bias. 

14. A power tool assembly including a power unit 50 
and a tool attachment arranged to be coupled thereto 
in driven relationship comprising 

complementary sets of bayonet teeth respectively 
mounted on said power unit and said attachment 
for insertion of one of said sets into the other of 55 
said sets and for relative rotation of said sets into 
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an interlocking position to couple said unit and 
said attachment; 
one of said sets including teeth having a ramp surface 
of increasing height in a direction to cause tight 
engagement of said unit and said attachment upon 
said rotation; 

one of said sets being coupled to one of said power 
unit and said attachment by a spring means, said 
spring means being disposed to be displaced from 
Its unstressed configuration by the movexnent 
produced by said raihp surface; and 
a locking member biased into engagement with said 
power unit and said attachment in the assembled 
position thereof, for preventing relative rotation 
thereof during operation of said power tool, 

15. A power tool assembly as claimed in claim 14 
wherein said spring means is stretched by said move- 
ment. 

16. A power tool assembly including a power unit 
and a tool attachment arranged to be coupled thereto 
in driven relationship comprising 

complementary sets of bayonet teeth respectively 
mounted on said power unit and said attachment 
for insertion of one of said sets into the other of 
said sets and for relative rotation of said sets into 
an interlocking position to couple said unit and 
said attachment; 
one of said sets including teeth having a ramp surface 
of increasing height in a direction to cause tight 
engagement of said unit and said attachment upon 
said rotation; 

a locking member biased into engagement with said 
power unit and said attachment in the assembled 
position thereof, for preventing relative rotation 
3 5 thereof during operation of said power tool . 

17. A power tool assembly including a power unit 
and a tool attachment arranged to be coupled thereto 
in driven relationship comprising 

a coupling member rotationally fixed to and axially 
movable on one of said power unit and said tool at- 
tachment; 

spring means axially biasing said coupling member 
toward said one of said power unit and said tool at- 
tachment; 

complementary sets of bayonet teeth respectively 
mounted on said coupling member and the other 
of said power unit and said tool attachment for in- 
sertion of one of said sets into the other of said sets 
and for relative rotation of said sets into an inter- 
locking position to couple said unit and said at- 
tachment; 

one of said sets including teeth having a ramp surface 
of increasing height in a direction to cause tight 
engagement of said unit and said attachment upon 
said rotation. 
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